The surface of the new ternary Ti-15Ta-5Zr alloy was functionalized with bovine serum albumin (BSA) deposited by chemical method adapted to the composition of the alloy and its passive film. The BSA deposition was proved by atomic force microscopy (AFM), scanning electron microscopy (SEM) and Raman micro-spectroscopy techniques; also, its electrochemical behavior and corrosion resistance in physiological Ringer solution of different pH values (simulating the real functional conditions of an implant) were performed by cyclic potentiodynamic and linear polarization and electrochemical impedance spectroscopy (EIS). The BSA coating consists from cvasispherical aggregates (AFM) with high roughness which can promote the osteoblast cell development. SEM micrographs revealed a thick deposition with some porosity. EDX spectrum identified C and N elements from BSA and Ca and P from the deposition solution (Ringer) which can stimulate the bone formation. Raman spectra showed the similar composition of BSA powder and BSA deposited on the Ti-15Ta-5Zr alloy surface. Electrochemical parameters have more favorable values for the BSA coated alloy comparing with the bare alloy proving nobler electrochemical behavior, better passive ability of the BSA coated alloy. Corrosion parameters have superior values of about 3-10 times than those of the bare alloy, namely, the BSA coating is both protective and slightly porous permitting the interactions with the human biofluid. The impedance results were fitted with two time constants electric equivalent circuit for the bare alloy and with three time constants for the coated alloy.
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